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to lubricating oil conpositions exhibiting inproved crankcase cle S,
paropzarly | ubricating oil conpositi ogs suitable for engines which 5 bur n

fuel containing asphal tene conponents, “Such as nediumor slow speed diesel
“engi nes, such as 4-stroke trunk piston or 2-stroke cross-head marine

engi nes. Manufacturers commonly design marine di esel engines to use a
variety of diesel 1o fuels, Lndngatigg Oidhompoditional ity |ight distillate
fuel with | ow sul fur and asphaltene content to poorer quality internediate
or heavy fuel such as "Bunker C' or residual fuel oil with generally higher
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centrifugesi,d@y function less well. The problemis not confined to
4-stroke e glnes 2-stroke cross-head engines can 20 al so be affected.
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ei ther serine or
the fuel. This leads to severe engine cleanliness problems in service (sometimes

15 referred to as “black paint”), a problem which is particularly widespread in 4-stroke
trunk piston engines where dirty cam boxes, deposits in piston scraper rings and
sludge coatings on crankcase walls are found. Further, the lubricant handling
system, for example, the heaters, filters and centrifuges, may function less well.
The probiem is not confined to 4-stroke engines; 2-stroke cross-head engines can

20 also be affected.

EP-A-0662,508 and EP-A-0 708 171 describe ways of dealing with the above
problem, but using compounds that contain metal salts. This constitutes a
problem in view of industry trends and needs towards using lubricating oil

25 compositions with reduced ash, ie low metal, content.

EP-A-0731,158 describes a lubricating oil composition suitable for use in low or
medium speed diesel engines comprising a fuel oil with a residual oil content
characterised in that the lubricating oil composition further comprises a “black

30 paint” reducing amount of the product obtained by the reaction at elevated
temperature of a hydrocarbyl-substituted succinic anhydride with either serine or
an aminosalicylic acid. Such products are imides with free carboxy and hydroxy

groups, eg, in the case of the aminosalicylic acid derivative, made as described in



an am nosalicylic acid. Such products are imdes with free carboxy and

hydr oxy groups, eg, in the case of the amnosalicylic acid derivative,
maggesz descri bed in 2000M12 -2- - 7 OC T 2004 US-A-5 266 081. T_h/]a
present invention provides a way of sot#ing the above probl em using QRU@M-
‘free chem stry and one that is renote fromthat described in EP-A- 0 731
158, and 5 that enables fornulators to inprove the cost-effectiveness of

their |upyd ge has now been found that conpounds having a certain
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structur are able to effectively suspend asphaltenes in marine
| ubricating oil conpositions and thereby inprove crankcase cleanliness. 10
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carbon atons being either part of an aromatic noiety or being connected by
a doubl e hond, each of sai arbon atons carrying an 0O- qr - a
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defined in't t aspect in a lubricating oil “conposition to suspend
asphal t etteerebympemtes ciankchse clsamboess.i on when used in a sl ow or nedi um
speed di esel engine, such as a cross-head or trunk piston engine. 25 A
thi rd®aspect of the invention is a nmethod of lubricating a slow or nmedi um
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conprising suppfying to the engine the lubricating oil conposition of

ei t her t lod domsaesition $ercakbvaspeediim speed diesel engine comprising a major
amount of an oil of lubricating viscosity that contains a minor amount of a fuel oil
with a residual fuel content and, admixed therewith, a minor amount of at least

15  one oil-soluble or oil-dispersible ashless organic compound having at least two

adjacent, substitutable carbon atoms being either parnt of an aromatic moiety or
being connected by a double bond, each of said carbon atoms carrying an O- or

O- and N- containing functional group, both groups being derived from a carboxy

group.

20
A second aspect of the invention is the use of the compound defined in the first
aspect in a lubricating oil composition to suspend asphaltene components in the
composition when used in a slow or medium speed diesel engine, such as a
cross-head or trunk piston engine.

25

A third aspect of the invention is a method of lubricating a slow or medium speed
diesel engine, such as a cross-head or trunk piston engine, comprising supplying

to the engine the lubricating oil composition of either the first or second aspects.

a0 The features of the invention will now be discussed in more detail.



30 The features of the invention wll now be discussed in nore detail.
2000M12 - 7 OCT 2004 -3 Marine Engines The lubricating oil conpositions of
thgmﬁpagenp i nvention may be suitable for use in a 4-stroke trun% mhs P
di ésel” engi ne such as having an engi ne.gpeed of 200 to 5 2,000, e.’g: 43@ to
-1,000, rpm and a brake horse-power (BHP) per cylinder of 50 to 3,000
preferably 100 to 2,000. It may also be suitable for use in a 2-stroke
cross-heﬁa dlezﬁl.engine such as having a speed of 40 to 200, preferably 60
to 120, P per cylinder of 500 to 10, 000. Engines used for
auxiliary power generation applications or in Iand-based power generation
applications are to also suitable. Preferably, the engine is a 4-stroke
trunk pi skrenlutiriestihg eil giomposttionsusidtiepresent, invention Hpyde eliitabie fargmens”
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i ndex of €M@ALS80 to 100, for exanple from90 to 95.

15  Lubricating Oil

The oit of lubricating viscosity (sometimes referred to as lubricating oil) may be
any oil suitable for the-lubrication of a cross-head engine or a trunk piston engihe.
The lubricating oit may suitably be an animal, a vegetable or a minerat oil.

20 Suitably the lubricating oil is a petroleum-derived lubricating oil, such as a
naphthenic base, paraffinic base or mixed base oil. Alternatively, the lubricating

| oil may be a synthetic lubricating oil. Suitable synthetic lubricating oils include

synthetic ester lubricating oils, which oils include diesters such as di-octyl adipate,
di-octyl sebacate and tri-decyl adipate, or polymeric hydrocarbon lubricating oils,

25 for example liquid polyisobutene and poly-alpha olefins. Commonly, a mineral oil
is employed. The lubricating oil may generally comprise greater than 60, typically
greater than 70, mass % of the composition, and typically have a kinematic
viscosity at 100°C of from 2 to 40, for example from 3 to 15, mm?s", and a
viscosity index of from 80 to 100, for example from 90 to 95.

30
Another class of lubricating oils is hydrocracked oils, where the refining process
further breaks down the middle and heavy distillate fractions in the presence of

hydrogen at high temperatures and moderate pressures. Hydrocracked oils



30 Another class of lubricating oils is hydrocracked oils, where the
refining process further breaks down the m ddle and heavy distil I-g;t 8CT 2004
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Ki nematic viscosity at 100C of from2 to 40, for exanple from3 to 15,
mPs-1 and a viscosity index typically in the range of from 100 to 110, for
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de- asphal ucts from vacuum residuum generally having a kinematic

vi scosi t y1BtmaceC and arvmtnos&f indezaypically in therrangesd feum 1189116 ¥18k felse in t he
pr esent |nventf @ typically used in a proportion of |ess than
30, pref $HND'E é@@ H’é 8- ore preferably less than 15, nost preferably
| ess than 10, such as less than 5, nmass % based on the mass of to the
conposition. Ash | ess Conpounds The conpounds of the present invention are
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conta S in residual fuel. Also, 25 the significance of the
preseﬁ"ceatg]f3 %ﬁggl&gatom where present, on the functional groups is to
facilitate interaction with 0- and N-based functionalities known to be

present on the surface of ashphaltenes.
Ashless Compounds

The compounds of the present invention are ashless organic compounds, that is

1s  they do not contain any metals and, after combustion leave little or no ash..

Adjacent, substitutable carbon atoms refers to carbon atoms that can carry a
substituent comprising a functional group and that are either bonded directly to

one another as members of a chain or a ring, or are bonded via an unsubstitutable

20 bridge atom.

Without wishing to be bound by any theory, it is believed that the significance of
the adjacent carbon atoms is that they enable the compound to chelate, thereby
increasing its ability to dissolve those contaminants present in residual fuel. Also,
25 the significance of the presence of O and/N atoms, where present, on the
functional groups is to facilitate interaction with O- and N-based functionalities

known to be present on the surface of ashphaltenes.

The aromatic moiety, when employed, may be a hydrocarbon or may include in its
30 ring or rings atoms other than carbon and hydrogen such as one or more of

oxygen, nitrogen and sulfur. The moiety may be monocyclic or polycyclic,

including fused polycyclic. Preferred examples of the aromatic moiety are

benzene, when the functional groups are in the ortho position with respect to one



The aromatic noi ety, when enpl oyed, may be a hydrocarbon or may include in
its 3o ring or rings atoms other than carbon and hydrogen such as one or
MO LEuofddizOXygen, nitrogen and sul fur. The noiety may be nonocyclic .o

pol ycyclic, including fused polycyclics-Preferred exanpl es of t he @Hbﬂmfic
noi ety are benzene, when the functional groups are in the ortho position
wWth respect to one 2000M)12 -5- - 7 OCT 2004 anot her, and napht hal ene,
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5 may cardositiorl REpeBilelgr oups which preferably contain from1 to 20, such
as 1 to 16, such as 2 to 10, carbon atons. The hydrocarbyl group may be
aryl, alkyl or alkylaryl group. Preferably the hydrocarbyl group is an
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when used in a slow or di um speed di esel engine. Sujtable ., exanpl es of
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as 1to . | to 10, carbon atons on the al kyl group. The al kyl
group of jﬁqhae'&éﬁ%@é'%ﬁgye e straight or branched. The esters may have

viscosity properties simlar to those of lubricating oils described above;

they may then be 20 introduced into the | ul?ri cati ??m]pb% c,orrggsi tions of the
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are used, e feer ' er than 2, such as
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greater t ageous gr eat mass % based on the mass of
the conposition. 25 Hydrocarbyl, as used herein, refers to a substituent

having a carbon atomdirectly attached to the remainder of th ubst i tuent
and is priesresiabnprefergd ashbligssaroanic mpwfgﬁ ag EW%H%‘%@SL%& i”hs‘h%FPE% hi's

| nventi ONssters have been found to be particularly effective in suspending asphaltene

15 components when used in a slow or medium speed diesel engine. Suitable
examples of phthalate esters, which include mono- and di-esters, contain 1 to 20,
such as 1 to 10, preferably 2 to 10, carbon atoms on the alkyl group. The alkyl
group of the ester may be straight or branched. The esters may have viscosity
properties similar to those of lubricating oils described above; they may then be

20 introduced into the lubricating oil compositions of the present invention as part of
the lubricating oil. When phthalate esters are used, they are preferably present in
an amount greater than 2, such as greater than 4, advantageously greaterthan 5,

mass % based on the mass of the composition.

25 Hydrocarbyl, as used herein, refers to a substituent having a carbon atom directly
attached to the remainder of the substituent and is predominantly hydrocarbyl in

character within the context of this invention.

The oil-soluble or oil-dispersible ashless compounds can be prepared by methods

a0  known in the art.

The terms ‘oil-soluble’ or ‘oil-dispersible’ as used herein do not necessarily



The oil-soluble or oil-dispersible ashless conpounds can be prepared by
met hods 30 known in the art. The terns "oil-soluble" or "oil-dispersible
as spheméizherei n do not necessarily 2000M)12 - 7 OCT 2004 -6 indicatpythat
the conpounds or additives are sol ubl e-8dissol vabl e, niscible or [gﬂéﬁﬁ
of being suspended in the oil in all proportions. They do nean, however,
that they are, for instance, soluble or stably dispersible in oil to an
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viscosity index range is from 95 to 115.

15
The lubricant composition may, for example, have a kinematic viscosity at 100°C
(as measured by ASTM D445) of at least 9, preferably at least 13, more preferably

in the range of from 14 to 24, for example from 14 to 22, mm?s™.

20  Fuel oils may be divided into two main categories - distillates and heavy fuels.
Distillates consist of one or'-more distilled fractions. Heavy fuels are fuels which
comprise at least a proportion of a residual oil, that is an oil which remains after
the distilled fractions have been removed from an unrefined oil. The composition
of the residual oil varies with the composition of the starting oil, usually a crude oil,

25 and upon the distillation conditions. However, by its nature, residual oil is of high
molecular weight and high boiling point and those skilled in the art will understand
what is meant by residual oil. Heavy fuels can also comprise, in addition to
residual oil, distillates. However, heavy fuels may comprise at least 90, for
example at least 95, typically at least 99, mass% of residual oil. The amount of

30 heavy fuel in the lubricating oil composition may, for example comprise between
0.1 1o 25, e.g., 0.1 to 10, especially 0.3 to 5, more especially 0.5 to 3, mass %

based on the mass of the lubricating oil composition.



residual oil, distillates. However, heavy fuels may conprise at |east 90,
for exanple at least 95, typically at |east 99, mass% of residual oil. The
ampghaho®f 30 heavy fuel in the lubricating oil conposition may, -flo@CTegyp! e
conprise between 0.1 to 25, e.g., 0.1-fo 10, especially 0.3 to 5, nore
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present invention. Lubricating oil conpositions of the present invention
may further conprise one or 15 nore other lubricating oil additives, such
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a base st'ock in any convenient way. Thus, each of the conponents can be
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The 25 package will typically be formulated to contain the additive(s) in
proper anmounts to provide the desired concentration in the final

Formul at i) qp, AGR g diEcdREESHENS B the present invention may further comprise one or

15 more other lubricating oit additives, such as mentioned hereinafter.

The individual additives may be incorporated into a base stock in any convenient
way. Thus, each of the components can be added directly to the base stock by
dispersing or dissolving it in the base stock at the desired level of concentration.

20 Such blending may occur at ambient temperature or at an elevated temperature.

Preferably, all the additives except the pour point depressant are blended into a
additive package that is subsequently blended into base stock to make finished
lubricating oil composition. Use of such additive packages is conventional. The
25  package will typically be formulated to contain the additive(s) in proper amounts to
provide the desired concentration in the final formulation when the package is

combined with a predetermined amount of base lubricant.

The package is conveniently made by blending at about 60°C.

30
Among the other additives, there may be mentioned the following:



combined with a predeterm ned amobunt of base |ubricant. The package is
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base by r@ﬁyé]kﬂgngrpcﬁgmﬁms, of a metal conpound such as an oxi de or
hydroxide W th an acid gas such as carbon dioxide, The resulting overbased
detergent conprises neutralized detergent as the outer |ayer of a netal
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or remove deposits and as acid neutralizers or rust inhibitors, thereby reducing

15  wear and corrosion and extending engine life. Detergents generally comprise a
polar head with long hydrophobic tail, with the polar head comprising a metal salt
of an acid organic compound. The salts may contain a substantially stoichiometric
amount of the metal in which they are usually described as normal or neutral salts,
and would typically have a total base number (TBN), as may be measured by

20 ASTM D-2896 of from O to 80. It is possible to include large amounts of a metal
base by reacting an excess of a metal compound such as an oxide or hydroxide
with an acid gas such as carbon dioxide, The resulting overbased detergent
comprises neutralized detergent as the outer layer of a metal base (e.g.,
carbonate) micelle. Such overbased detergents may have a TBN of 150 or

25 greater, and typically from 250 to 600, such as in the range of from 350 to 450
TBN.

Detergents that may be used include oil-soluble neutral and overbased sulfonates,
phenates, sulfurizéd phenates, thiophosphonates, salicylates, and naphthenates
a0 and other oil-soluble carboxylates of a metal, paricularly the alkali or alkaline
earth metals, e.g., sodium, potassium, lithium, calcium, and magnesium. The
most commonly used metals are calcium and magnesium, which may both be

present in detergents used in a lubricating oil composition, and mixtures of calcium



25 greater, and typically from 250 to 600, such as in the range of from 350
to 450 TBN. Detergents that nay be used include oil-soluble neutral and
ovewbased sul fonates, phenates, sulfurized phenates, thi ophosphon@ﬁef
salicylates, and napht henat es 30 and otRBer oil =sol ubI e car boxyl atle U'Ub
nmet al , particul arly the alkali or alkaline earth netals, e.g., sodium
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antioxid al i~ or alkaline earth met or
al um ni uRy7/4&64%6 ahde7/48b4Ppdenum nmanganese, nickel or copper. The 2| nc
salts are nost commonly used in lubricating oil in amounts of 0.1 to 10,

preferably 0.2 to 2, mass % based upon the total nmass of the |ubricating
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to 2, mass %, based upon the total mass of the lubricating oil composition, They

15 may be prepared in accordance with known techniques by first forming a
dihydrocarbyl dithiophosphoric acid {DDPA), usually by reaction of one or more
alcohol or a phenol with P»Ss and then neutralizing the formed DDPA with a zinc
compound. For example, a dithiophosphoric acid may be made by reacting
mixtures of primary and secondary alcohols. Alternatively, multiple

20 dithiophosphoric acids can be prepared where the hydrocarbyl groups on one are
entirely secondary in character and the hydrocarbyl groups on the others are
entirely primary in character. To make the zinc salt any basic or neutral zinc
compound could be used but the oxides, hydroxides and carbonates are most
generally employed. Commercial additives frequently contain an excess of zinc

25 due to use of an excess of the basic zinc compound in the neutralization reaction.

Oxidation inhibitors, or antioxidants, reduce the tendency of mineral oils to
deteriorate in service, evidence of such deterioration being, for example, the
production of varish-liike deposits on metal surfaces and of sludge, and viscosity
30 increase. Suitable oxidation inhibitors include sulfurised alkyl phenols and alkali or
alkaline earth metal salts thereof; diphenylamines; phenyl-naphthylamines; and

phosphosulfurised or sulfurised hydrocarbons.



20 di t hi ophosphori c acids can be prepared where the hydrocarbyl groups on
one are entirely secondary in character and the hydrocarbyl groups on the
ot hmpasosre entirely primary in character. To nmake the zinc salt any basic
or neutral zinc conpound coul d be used'but the oxides, hydroxides?dfd 2004
carbonates are nost generally enployed. Comrercial additives frequently
contain an excess of zinc 25 due to use of an excess of the basic zinc
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useful copper conpounds are basic, neutral or acidic copper and/ or Cu"
salts derived from al kenyl succinic acids or anhydrides. Rust inhibitors
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15 acids may be used.

Pour_point depressants, otherwise known as lube oil flow improvers, lower the

minimum temperature at which the fluid will flow or can be poured. Such additives
are well known. Typical of those additives which improve the low temperature
20 fluidity of the fiuid are Cg and Cqg dialkyl fumarate/vinyl acetate copolymers,

polyalkylmethacrylates and the like.

Some of the above-mentioned additives can, as is known in the art, provide a
multiplicity of effects.

25
Preferably the compounds of the present invention are useful in combination with
one or more of the co-additives described above in the amounts described in the

Table below.

30 The present invention also provides a marine lubricating oil composition which
reduces piston scraper deposits and improves crankcase cleanliness without

using high levels of neutral or overbased metal salicylate detergents.



m ni mum tenperature at which the fluid will flow or can be poured. Such
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acet ate copol yners, polyal kyl net hacryl-ates and the |ike. Sone of the
above-nentioned additives can, as is known in the art, provide a
multiplicity of effects. 25 Preferably the conpounds of the present
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present ifgewsi on al so provides a narine |ubricating oil conposition which

reduces piston scraper deposits and i nproves crankcase cleanliness w thout
using high levels of neutral or overbased netal salicylate detergents.

2000MD12 - —S=—2664 + T_yp; cad SAmed *A%L os—fFot Ql*:\..:l tTvyes fo .4 EO (a
trunk pi storln"é%’ﬁ'f“ﬂ@ oil) are as follows: AMASS Treftie s |ooMaFS % Mhiss by a. i *

(Broad) (Preflerred) Detergent(s)0.5-122-8 pisp (s) Q. 5{Preterrbely! eps
Anti-wear agent(s)0.1-1.50.5-1.3 Oxidatiop i nﬁ@ﬁac}ro. 2-28. 5-1.5 E‘Izus
i nhi bi tor 0. ¢Hretgsht)- 0. 1 Pour point depfessgng0iD3-0./150. 02-®.1 M per al
or syntheti ¢ base oil Bal anceBal ance s * Mass % active ifngredi ent basgpd on
the final oillDispgsiacd(s)proportions for adfitivee-Por a |MDCL (28 marin
diesel cylir esrhlclagsbﬁ\lnﬁéwégr agent(s) : 0.1-1.5 0.5-1.3

Oxidation inhibitor 0.2-2 0.5-1.5

Rust inhibitor 0.03-0.15 0.05-0.1

Pour point depressant 0.03-0.15 0.05-0.1

Mineral or synthetic base oil Balance Balance

5 * Mass % active ingredient based on the final oil.

Typical proportions for additives for a MDCL (a marine diesel cylinder lubricant)

are as follows:



are as follows: - 7 OCT 2004 2000MD12 12 AdditiveMass %a.i.* Mass % a.i.
(Broad) (Preferred) Detergent(s)1-203-15 Di spersant(s)0.5-51-3 Ashl e3$ 0CT 2004
Antzpoommar agent (s) 0. 1-1.50.5-1. 3 Pour point depressant0.03-0.150.05-0.1

M neral or synthetic base oil Bal anceBal fiice * Mass % active ingredi ent
‘based on the final oil. 5 Wien a plurality of additives is enployed it my
be desirable, although not essential, to prepare one or nore additive
packages conprising the additives, whereby several additives can be added
simultaneously to the base oil to formthe .lubricating ail conposition.

Di ssol uti on| &dditieeaddi tive package(s) i ntoMake %laibti caMass %ia.ifmay be
facilitated|by sol vents and by m xi ng accorrpg | ed 't m d o hg)atl ng, but
this is not|essential. The addi tive pack ge( %

f ormul at ed ontartheaddirtive(s) T mprope UntE tO0 . oxi de flhe
desired compe‘%ﬁgaeﬂt@% and/or to carry out th(ﬁa 2|EHnr;)end=d fuﬁ{:??on, ifln the
final formul g,ggé\—sa\ﬁ,{“(gp the additive packjage(sQ. 5%/ are|conbin® with a
pr edet er mi ngd anount o base | ubricant. [Thus, conpoungs in accordarjce with
the present |iAshéens Antiaariagepd(shdni xed w th 8iali® anopint s GP-Tedse dil or

ot her conpafible solyv ntst ether wth pther i able addy es tlo form
addi tive pa{ qu{%tn RRPYYMacti ve i ngrledi anfﬁﬁ# an armg‘;qsfb“\gasec on the

addi tive pathmeeraidrsyhietRge @1 from PR.5 gaaBee any prebkiel y flrom5
to 75, and jost preferyab ly from8 to 60 ss % of additives inf

appropriate proportions, the remai nder being base oil. 20

*  Mass % active ingredient based on the final oil.

5 When a plurality of additives is employed it may be desirable, although not
essential, to prepare one or more additive packages comprising the additives,
whereby several additives can be added simultaneously to the base oil to form the
lubricating oil composition. Dissolution of the additive package(s} into the
lubricating oil may be facilitated by solvents and by mixing accompanied with mild

10 heating, but this is not essential. The additive package(s} will typically be
formulated to contain the additive(s) in proper amounts to provide the desired
concentration, and/or to carry out the intended function, in the final formulation
when the additive package(s) is/are combined with a predetermined amount of
base lubricant. Thus, compounds in accordance with the present invention may

15  be admixed with small amounts of base oil or other compatible solvents together
with other desirable additives to form additive packages containing active
ingredients in an amount, based on the additive package, of, for example, from
2.5 to 90, and preferably from 5 to 75, and most preferably from 8 to 60, mass %

of additives in the appropriate proportions, the remainder being base oil.

The final formulations may typically contain about 5 to 40 mass % of the additive

package(s), the remainder being base oil.



The final formulations may typically contain about 5 to 40 nmass % of the
additive package(s), the renmai nder being base oil. 20012 - 7 OC T 2004

- 13o0binglesi red, the oil-soluble or oil-dispersible ashless organic -7 00T 2004
conpounds of this invention may be prold-ded when incorporated into
overbased netal detergents. Such netal detergents conprise a base, such as
cal cium carbonate, that is held in 5 colloidal dispersion in an ol eagi nous
medi um by one or nore surfactants such as a phenate, sulfonate,
salicylate, or naphthenate, and are discussed in detail in this

speci f i cdt desired,tbergilesclublerorafil-diaparsitle ashissgaroanicsiasoRerNdst ok thiss

I nvention intp an overbase 10 netal det.ergent e, effec l ng
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for exa ' i Ve ieiune ¥h AR riy dhakisdedid in
surf act m&@mﬁgpﬁkﬁtgegwnﬁéﬁ%géaé'bsotgjhs%?%egts I's carbonated by neans
of OB t aatieitat dispdrsionyid moxeldaginous rogdipar by éneairiroowasurfagianisrucd; ag he

ashl ess organi ¢ conpound i s, added and | vents are st.ripped,. 1 seguent
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organic C%@%ﬁ@gignaa”pl es 20 The present invention is illustrated by, but
|

I n no wa by, the follow ng exanples. LUBRI CANT SAMPLES 25 Trunk
pi ston engine oil lubricants were bl ended to consist of base |ubricant oil

{11 of ontinBATIRIEHED of SB(A8N SRR r GyiPauNG AY s Ib@rdaniae 4 Bsfparedon
a1 i ar DO Biferdshy iy o BFE G QU Ao oftE ARSKGert Y i e, o
TEST PROGRIMFEUN as a process liquid, for example as described below. A slurry of basic
oxide (hydroxide) , surfactant, polar solvents and hydrocarbon solvents is
carbonated by means of COz to convert the hydroxide into dispersed colloidal
carbonate; the ashless organic compound is added and solvents are stripped;
15 subsequent filtration gives the final detergent product incorporating the ashless

organic compound.

Examples

20 The present invention is illustrated by, but in no way limited by, the following

examples.
LUBRICANT SAMPLES

25  Trunk piston engine oil lubricants were blended to consist of base lubricant oil (90
mass%) and test ester (10 mass %). Samples 1 to 5, containing different phthalate
esters, were prepared. Also tested was a comparison sample, sample A, in the
form of a commercially available, salicylate-ester containing, lubricant known to
dissolve residual fuel.

30

TEST PROCEDURE



- 2000MD12 7 O CT 2004 -14 The ability of the lubricating oil conpositions,
or lubricants, of the present invention to dissolve residual fueL vqags[ 4
measwMe i n accordance with the fol | ow ng procedure. 5 Residual fue (%%
br

mass %9 was bl ended at 60C into a test i cant sanple, the resultlng
blend filtered under vacuumonto a filter paper, and the light transmtted
through the filter paper neasured using a Bosch lightneter. Measurenents
were taken at the centre of the paper (referred to as A and at four
perimeter_ positions: 10 0, 90, 180 and 270 degrees on the filter paper

(their avEpagkilieiohihe bibseatng ot campasjtionsrer kbiisanismohthe Rresedlpr essed as

*°8. “1he Prgliod R dssile ARl A B Refor e, P doskioatite F HERIAR " "

transm ttgghcedabé. ari ses fromdeposits collected on the filter paper and
provi des an indication of the ability of the test lubricant to dissolve the
1s fud : the Iovver the reduction, the greater I's the fuel dissolving

LTI~ R ehis R TE PR oMol M e

(JAYFLEX @s’ﬂ? ngZE’fe%FﬁliéYéd BRBEAL AL Fud -Pho 4 Fthr B8Per, and the light transmitted
through the filter paper measured using a Bosch lightmeter. Measurements were
taken at the centre of the paper (referred to as A) and at four perimeter positions:

10 0, 90, 180 and 270 degrees on the filter paper (their average being referred to as
B). The measurements are expressed as scale units of the light meter on a scale
of 0.1 to 10, and reported as A — B. The light transmitted was compared with a
control; the reduction in transmitted light arises from deposits collected on the filter
paper and provides an indication of the ability of the test lubricant to dissolve the

15 fuel: the lower the reduction, the greater is the fuel dissolving ability.
RESULTS

These are summarised below:



(JAYLFEX DHP) 3Di decyl phthal ate 42.7251. 125 (JAYFLEX DI DP)
4di -i so-tridecyl phthalate 2.92.1750. 725 (JAYFLEX DTDP) 5A pht hal atye[][q"srggg

4. 2@oMd12z5 (JAYFLEX TINTM Al. 91. 3250.575 The results show that the sanples
of the invention, sanples 1 to 5 were Bfective 5 in dissolving residual
fuel, the effectiveness approaching that of the comercially- available
Speci nren A. 2000MD12 - 7 OCT 2004 - 16 CLAIMS 1. A marine engine

| ubricating oil conposition for a trunk piston diesel engine conprising a
maj or anount of an oil of lubricating viscosity that contains a 5 m nor
amount of a fuel oil with a residual fuel content and, adm xed therewith, a
m nor ano f at least o il-soluble or Qil-dispersible ash S
organic c%&r‘r&ahavi ng at El%e-'?sﬂt‘ two adj acent’, substitutable caé'?(s)n at ons
being either part of an aromatic noiety or being connected by a double
bond, each of said carbon atons carrying an 0- or 0- and N- 10 contai ning
functional BASEp, both groups being derived8&2om a cdSFéxy gro8225 he
marine engi ne |ubricati oi | conmposition having a T f 30 to - 2. The
conmposition of claimil [&ﬁ@'ﬂé’iﬁm%’ﬁ]a&? omatic %oéety i s$gr7§sent anal'sqié 15
benzene, the functi onaI(Jﬂm@( Bﬂ*lliaﬂ in the ortho position with respect to

2 Dihepthyl phthalate 3.6 2.475 1.125
(JAYLFEX DHP)

3 Didecyt phthalate 4 2.725 1.125
(JAYFLEX DIDP)

4 di-iso-tridecyl phthalate 2.9 2.175 0.725
(JAYFLEX DTDP)

5 A phthalate ester 4.2 2.7 1.5
(JAYFLEX TINTM)

A _ 1.9 1.325 0.575

The results show that the samples of the invention, samples 1 to 5, were effective
5 in dissolving residual fuel, the effectiveness approaching that of the commerciaily-

available Specimen A.



one another. 3. The conposition of claim1l or claim2 wherein the
functional groups are independently ester groups. 20 25 4. The conposition
of aobavora 1 to 3 wherein the conpound is a phthalate ester, for examiCE 2004
present in an anount greater than 2, prd¥erably greater than 4, nore
preferably greater than 5, nmass % based on the nmass of the conposition. 5.
The use of the conpound defined in any of clains 1 to 4, in a |lubricating

oi | COW@ENN/I%” to suspend asphal t ene conponents in the conposition when

used in Nk piston engine. 30 6. A nethod of lubricating a trunk piston
engi ne, conprising supplying to the engine the lubricating oil conposition
of any of clains 1 to 4. L . . . . ,
1. A marine engine lubricating oil composition for a trunk piston diesel engine
comprising a major amount of an ol of lubricating viscosity that contains a
5 minor amount of a fuel oil with a residual fuel content and, admixed
therewith, a minor amount of at least one oil-soluble or oil-dispersible
ashless organic compound having at least two adjacent, substitutable
carbon atoms being either part of an aromatic moiety or being connected by
a double bond, each of said carbon atoms carrying an O- or O- and N-
10 containing functional group, both groups being derived from a carboxy
group; the marine engine lubricating oil compaosition having a TBN of 30 to

55.

2. The composition of claim 1 wherein an aromatic moiety is present and is
15 benzene, the functional groups being in the ortho position with respect 1o

one another.

3. The composition of claim 1 or claim 2 wherein the functional groups are
independently ester groups.
20
4, The composition of claim 1 to 3 wherein the compound is a phthalate
ester, for example present in an amount greater than 2, preferably greater
than 4, more preferably greater than 5, mass % based on the mass of the
composition.
25
5. The use of the compound defined in any of claims 1 to 4, in a lubricating oil
composition to suspend asphaltene components in the composition when

used in a trunk piston engine.

30 6. A method of lubricating a trunk piston engine, comprising supplying to the

engine the lubricating oil composition of any of claims 1 to 4.



